By S. G. SHATTOCK, F.R.S. THE invasion of the nerves in a carcinomatous district is so rarely observed that I venture to record the following instance of it, partly for this reason and partly for certain considerations it raises. ' That nerves may become surrounded, without being invaded, by the growth of a carcinoma or sarcoma, is well recognized. Doubtless the dense, fibrous structure of the perineurium in nerves of medium size, and of the superadded epineurium in those constructed of multiple fasicculi, offers the same obstacle to invasion as fibrous mnembranes do in general. Whether local compression of the nerves involved in a tumour or their complete invasion, is the explanation of those cases where a malignant growth proceeds without pain is a matter for investigation. Carcinoma of the stomach, for example, may grow to a large size 'without any accompanyinig pain; and this, apart from its necrosis and destruction. Mr. Wilfrid Trotter would apply to such cases his theory of the causation of pain in intestinal colic and enterospasm-viz., that the source of pain in the latter is not the proper muscular spasm, but the stretching of the adjoining peritoneum which the spasm involves. Thus a gastric carcinoma which leads to pyloric stenosis, and consequent abnormal gastric peristalsis would be accompanied with pain; otherwise it might not. The occasional involvement of motor nerves in malignant disease is proved by the facial paralysis at times met with in malignant tumours of the parotid gland; and by the paralysis of the vocal cord from involvement of the recurrent nerve in carcinoma of the cesophagus.
But to come to the case itself. It was that of a man, aged 58, who had had syphilis at the age of 25, and was admitted under Mr. Sargent, in 1914. For the past five months the tongue had become enlarged and hard, and had ulcerated on the left side. On examination it was found fixed, and the floor of the mouth much infiltrated. The parts were successfully removed. There was persistent headache on the left side. The microscopic section exhibited is of the sublingual salivary gland invaded by squamous-celled carcinoma extending from the tongue. The proper glandular tissues, acini, and ducts, are unaffected, though considerable areas of lymphocytes occur in the connective tissue. The carcinomatous infiltration of the connective tissue of the gland is of the finest kind, the cells lying often in single rows in the tissue clefts, and producing by their interconnexion an open net irresistibly suggestive of lymphatic permeation. A considerable number of the nerves have become invaded. The invading groups of cells, as shown in the accompanying figure, are not only distributed through the endoneurium supporting the nerve fibres, but, what is of particular interest, they lie also in narrow rings in the circular clefts or lymph spaces of the perineurium. In at least one nerve, the continuity of the cell circle in the perineurium with the carcinomatous strands which permeate the surrounding connective tissue was quite clear. This demonstrates that the invasion has taken place through the perineurium where the latter becomes attenuated as the nerve diminishes in size; it is not necessary to assume that invasion takes place particularly at the nerve endings. In the cross sections of some of the nerves, moreover, the endoneurium is free, and the narrow lines of carcinoma cells are confined to the circular clefts, proving that extension by the lymph-spaces is taking place in advance of that in the endoneurium. The occurrence of keratinizing nests places the histological diagnosis beyond dispute. Once the cells have reached the lymph-spaces of the perineurium they could grow as freely as, if not more so, than a culture in vitro, for they are nourished by the plasma which percolates between them and carries away the products of auto-intoxication. Indeed, there seems no reason why, under such circumstances and the ease with which the cells may be shifted, the proliferation might not extend indefinitely to the central nervous system. In regard to the surgical removal of any such carcinoma itself, it is obvious that the division of nerves would inevitably be followed by recurrence, should their invasion have extended beyond the area of operation.
The more interesting question, however, raise1 by such nerve invasion is how far it may be concerned in the referred pain which arises in some cases of carcinoma, particularly of the tongue. In that recordfed there was persistent headache on the left side-that of the carcinoma. As Head observes in his classical paper,1 "Malignant disease of the tongue may cause pain in the ear or over the back of the head, in addition to the local pain in the tongue itself.... . If the disease involves the anterior part of the tongue, pain is complained of over a spot close to the point where the mental nerve passes through the deeper structures of the jaw to supply the skin. This is the maximum spot of the mental area. This pain in front of the lower jaw is sometimes associated with superficial tenderness. If the lateral part of the tongue only is implicated, the patient complains of pain 'in the ear,' and behind the ramus of the lower jaw on the side affected. In such cases the hyoid area is not un-commonly found to be tender. If the lesion is situated on the dorsum behind a line about 3 to 4 cm. from the tip, the pain is in the throat, close to the cornu of the hyoid bone, and may be felt at the back of the head in addition." The skin is tender also in these positions. The areas may extend as the lingual disease does; i.e., pain appears also in the nose.
In regard to the sensation of pain, it will be recalled that the pain arising in the trunk of a nerve is referred to the nerve-endings-" peripheral reference" (Trotter). Any purely local pain in the trunk itself would be that pain" is that referred to the distributionof another or of other nerves in addition.
It might repay investigation at the autopsy on a case of carcinoma of the tongue to ascertain whether the trunk of the lingual nerve was invaded beyond the organ itself; perhaps as far even as the Gasserian ganglion; and whether such an extension might not lead to pain referred to branches connected with the lowest trunk of the trifacial, to the auriculo-temporal branch, and the mental branch of the inferior dental.
